A nanobiosensor for the detection of arginase activity.
A nanobiosensor for arginase detection was designed and synthesized. It features a central dopamine-coated iron/iron oxide nanoparticle to which sulfonated cyanine 7.0 is tethered via a stable amide bond. Cyanine 5.5 is linked to the N-terminal of the peptide sequence GRRRRRRRG. Arginine (R) reacts to ornithine (O) in the presence of arginase. Based on calibration with commercially obtained arginase II, the limit of detection (LOD) is picomolar. It is noteworthy that the nanobiosensor for arginase detection does not show a fluorescence increase when incubated with the enzyme NO-reductase, which also uses arginase as substrate, but is indicative of an inflammatory response by the host to cancer and infections. Arginase activity was determined in a syngeneic mouse model for aggressive breast cancer (4T1 tumors in BALB/c mice). It was found that the arginase activity is systemically enhanced, but especially pronounced in the active tumor regions.